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THE WARMWATER FISH COMMUNITY OF A
COOL TAILWATER INARKANSAS
RICHARD A. FRIETSCHE
U. S. Fish and Wildlife Service
National Reservoir Research Program
Multi-Outlet Reservoir Studies
P.O. Box 705, Ouachita Baptist University
Arkadelphia, Arkansas 71923
ABSTRACT
Adiverse warmwater fish community has persisted in the Lake Greeson tailwater, despite hydropower
releases of cold hypolimnetic water. Forty-eight species of fish were collected by electrofishing in the
upper 16.1 km of the tailwater. Hydropower releases have reduced the abundance of some of the
warmwater sport fish in the upper tailwater, and their populations are probably maintained in part by
recruitment from downstream. Angling effort has been diverted from the warmwater sport fish popula-
tions to a put-and-take trout fishery.
INTRODUCTION
The Little Missouri River was impounded in1950 byNarrows Dam
for flood control and hydropower production. The indigenous warm-
water fish community of this river was disrupted when cold water was
discharged from the hypolimnion of Lake Greeson during hydropower
operations. The obvious disruption involved the warmwater fishery,
and led to the description of the tailwater as "90miles of barren stream"
(Hulsey, 1959; Pfitzer, 1968). The Arkansas Game and Fish Commis-
sion began stocking rainbow trout in 1955 to compensate for this
disruption, and stocking currently occurs during winter on a put-and-
take basis in the upper 10.5 km of the tailwater.
The Lake Greeson tailwater was included in a study of reservoir
effects on tailwater environments that encompassed several tailwaters
in the Southeastern United States (Walburget al., in press). This study
provided the opportunity to describe the Lake Greeson tailwater fish
community and to examine its sport fishery.
STUDY SITE
Narrows Dam, located at river km 169.8 of the LittleMissouri River,
forms Lake Greeson, inPike County, Arkansas. The reservoir has an
area of2,940 hectares at power poolelevation, which is 167.1 m above
mean sea level. The dam is a concrete-gravity structure housing three
generating units, each with a flowcapacity of 30.7 raVs. The penstock
intakes are at an elevation of 146.4 m above mean sea level, and when
the lake is stratified they normally withdraw cold hypolimnetic water.
There are no provisions fora minimum flow release into the tailwater
from Narrows Dam; leakage through the dam is estimated to be 0.3
mVs. Hydropower discharges seldom exceed 92 mVs, and discharge
varies according to the amount ofelectricity that is required forpower
peaking purposes.
Narrows Dam is near the interface of the Ouachita Mountain Region
and the GulfCoastal Plain. Three stations have been established inthe
tailwater study area. Station 1 is nearest to the dam (0.5 km
downstream). Here the scouring effect of the hydropower discharge
is evident inthe physical habitat; the upstream end of the pool has a
bedrock bottom and there is no fallen timber in the pool, even though
there is tree canopy on the stream bank. Station 2 (10.5 km from the
dam) is a long, relatively deep pool with extensive tree canopy on the
banks; fallen timber and boulders are concentrated in the upper end
of the pool and the stream bed is mostly cobble and boulder. Station
3(16.1 km from the dam) is the upstream half ofa longpool with steep
banks of alluvial deposits reflecting Gulf Coastal Plain topography;
the stream bed is composed primarily ofsilt and there is extensive stream
bank canopy with fallen timber in the pool. When tailwater flows are
unaffected by hydropower generation, the surface areas ofStations 1,
2, and 3 are 0.6, 1.1, and 1.7 ha, respectively.
MATERIALS ANDMETHODS
Fish were collected at the three sampling stations byelectrofishing.
Direct current voltage was regulated to conduct about 2.5 amps
between the electrodes mounted on the booms ofan electrofishing boat,
and the seconds of electroshocking were monitored and recorded.
Riffles and areas adjacent to stream banks and emergent objects inthe
pools were electrofished to the extent that water flows and depths would
allow. Sampling was done only when water velocities and river eleva-
tions were little affected by hydropower releases. Fish were identified
to species, and individual total lengths and weights recorded. The
number of fish ofeach species and their total weight were assembled
into one data set representing all the samples from one station. These
data were divided by the hours ofelectroshocking at that station, pro-
vidinga basis for comparison with the other data sets. Stations 1 and
2 were each sampled four times between May and September 1979, and
Station 3 was sampled three times between July and September 1979.
Total electroshocking time was 4.7 hours.
Allthe collections fora station were compiled into one data set for
species diversity analysis. Samples were standardized so that less em-
phasis was placed on the more abundant species. Kempton (1979) showed
that species diversity measurements in which species of medium
abundance are used to characterize the community pattern give the best
discrimination between sampling sites. The standardized sample size
is the sum of r,where r, the standardized abundance, is given by r, =
N, (N-N,)/N fora sample of size Nconsisting ofS species with abun-
dance N,, i... S. Species diversity of these standardized samples was
measured by the Shannon index H = £ (p,) (log; p,), where H is the
index of species diversity, S is the number ofspecies, and p, is the pro-
portion of the total sample belonging to the ;'th species (Krebs, 1972).
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RESULTS ANDDISCUSSION rates are not included. Seasonal variation in abundance was greatest
inthis species; catch rates were highest inthe spring and steadily declined
tch rates (Table 1) were similar for the three stations in through the summer, particularly at Station 1. The preference for the
son tailwater ifcommon carp (Cyphnus carpio) catch specific habitat of a station or stations by some of the species was
reflected by the catch rates. Green sunfish (Lepomis eyanellus) were
not collected at Station 3, indicating their preference for the rock and
boulder substrates of stations Iand 2. The onlyorangespotted sunfish
Table 1. Fish species collected in the Lake Greeson tailwater. Catch
<L- humilis) collected was at Station 3, where silt was the predominant
rate (number per hour of electroshocking) forall sampling dates com- substrate. Gars were not collected at Station 1
,and their catch rate was
nined at each station. highest at Station
3, where they were somewhat protected from
hydropower discharges. The catch rate for longear sunfish (L.megalolis)
increased from Stations 1 through 3, possibly reflecting a lessening of
(Hours of electroshocking in parentheses) tne effects of hydropower operations with increased distance from the
(i.25) (2.16) (i.3o) dam.
0 8 09
Forty-eight species were collected from the Lake Greeson tailwater
i^ Bagoi (Table 1). The fewest were collected at Station 1
—
five less than at
Station 3
—
although the diversity index was highest at Station 1 (Table
£2-Ji£ 2)because species abundance was most evenly distributed at this sta-
Anauiua rostrata o.8 o.9 tion. The species diversity index derived forall fish collected from the
Lepisosteus ocuiatus o o.9 3 8 tailwater was 4.2, indicating diversity and equitability,but not necessarily
o an unperturbed fish community. Reports by the U.S. ArmyCorps of
Dorosoma ce edianum io 4 19
Engineers (1971) and Dewey and Moen (1978) suggested that the species
richness component of this index would have increased with more
£airao Bairdneri 5.6 o. 5 sampling effort and the use of other sampling techniques. The survey





4 i«* i-5 upper 19.3 km resulted in the collection of 25 species with a species
Cyprlnus carpio !,,.4 n- 4 42 3 diversity index of 2.7. Seven of these 25 species, Etheostoma spectabile,
Nolropis cornutus, N. venustus, N. whipplei,N.shumardi, Hybopsis
athertnotdes o x-punctata, and Campostoma anomalum were notcollected in our study.
n. ortenburgeri 12.0 o o The inclusion ofN.cornutus in the Corps ofEngineers report is ques-
5. umbratius 3.2 2.8 8.5 tionable, because N. cornutus has not been listed as occurring in
pimephaies notatus 26.3 n.i 5.3 Arkansas (Buchanan, 1973). Dewey and Moen (1978) collected 71 fish
species in the DeGray Lake tailwater, a warmwater hydropower
_r_n^zon o—ongu_ tailwater. The DeGray Lake tailwater (Caddo River) and the Lake
Hypenteiium nigricans 3.2 0.9 1.5 Greeson tailwater are part of the Ouachita drainage basin. Of the 48
Minytrema meianops 5.6 o 3.i f'sn species collected in the Lake Greeson tailwater, 43 were also col-
lected inthe DeGray Lake tailwater. The DeGray Lake tailwater species
M?''°ry°hru"m' na
'
:'"n 13*9 162 that were not collected in the Lake Greeson tailwater were primarilyminnows, madtoms, and darters — small fish species whose capture
i
Ctaunc"atus taU!i o' 8 would have been facilitated by the use of a seine.
The mean electrofishing catch rate for warmwater sport fishes in the
pyiodictis oiivarts o. 5 Lake Greeson tailwater study area was 110.4 fish per hour, compared
with 165.6 fish per hour in the Gillham Lake tailwater, a warmwater
Aphredoderus sayanus o.9 1.5 nonhydropower tailwater in southwest Arkansas (Table 3). The
IFunduius
oiivaceus o.8 i3.o o.8 tailwaters below Greeson and Gillham lakes share similar topography,
and methodologies for electrofishing and data analysis were the same
Labidesthes siccuius o.5 o.8 for bo(h ta j|walers (Walburg et al.,in press). Lake Greeson hydropower
Lepomis cyaneiius 7.2 19.0 o operations apparently affected the abundance of warmwater sport fish
y jj^"*"* 2
-
3 inthe tailwater study area. Catch rates indicated that channel catfish
l!m"crochirus 31.9 i9.o (Iclaluruspunctatiis), flathead catfish (Pyiodictis olivaris), smallmouth
l.mt»«iotii 28.7 63.5 80.8 bass (Micropterus dolomieui), and spotted bass (M.punctulalus) were_. m cro op us less l0[eran( of conc jitjons jnt|le Lake Greeson tailwater study area than
Micropterus punctuiatus 4.8 3.7 3.1 largemoulh bass (M'. salmoides) and the Lepomis species (Table 3)
M. salmoldes 7.2 4.2 8.5
Pomoxls annularls 0.8 0.5 0
—
P. nlgromaculatus 4.0 2.3 3.1
Etheostoma biennioides i.6 o 3.8 Table 2. Total number of fish collected, number ofspecies collected,
|. coiiettei o and the Shannon diversity index (H) for the three stations separately,E. hlstrlo 0 0 0.8 .. . f J<e. radiosum 4.8 o o and combined.
I> 'onale 0 0 o!s
Total No. Shannon
Perclna caprodes 8.0 0.9 2.3 Station Ush species diversity Index
£• copelandl 0 0 3. 1P. maculata 0 0.9 0.8
'
3A4 28 4.0





Aplodlnotus grunnlens 0.8 0 0 3 332 « 3.7
Total 1130 48 4.2
Total (No. flsh/hr. ) 196.5 195.2 251.8
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Table 3. Catch per hour of fish (numbers and weight) electroshocking
for combined sampling stations at Lake Greeson and Gillham Lake
tailwaters. The data for the Gillham Lake tailwater are from Walburg
et al. (Inpress).









MicropLc rus dolomieu 0 0 2.5 0.75
3.8 0.93 15.7 1.74
6.2 1.29 8.9 4.01
0.2 0.06 2.9 0.16




Subtotal 13.2 8.84 32.1 6.91
Total 110.4 7.02 165.6 11.56
Table 4. Catch per hour ofelectrofishing, by number, for the Lepomis
species ofdifferent lengthintervals from the Lake Greeson tailwater.
Length Interval (rm)
Station 39-63 64-69 90-114
1 4.0 11.2 12.0
2 10.2 38.9 28.2
3 15.4 40.8 38.5
The flow variations associated with hydropower operations and the
release ofcold hypolimnetic water probably were the major factors in
the reduction of warmwater sport fish abundance in the Lake Greeson
tailwater study area. These factors create marginal habitat in the
tailwater for warmwater sport fish and make conditions unsuitable for
reproduction (Holden, 1979). Limited reproductive success is reflected
in the low catch rate for sunfish 39 to 114 mm longat Station 1 (Table
4) and in the biomass catch-rate (kg/hr)comparison between the Lake
Greeson and Gillham Lake tailwaters (Table 3). Fewer fish composed
the Lake Greeson tailwater collections of Lepomis species, although
the catch rates by weight were similar for both tailwaters; thus the sun-
fish collected from the Lake Greeson tailwater were the larger, indicating
their probable recruitment downstream from the tailwater study area.
Adiverse warmwater fish community was present in the Lake Greeson
tailwater, despite, hydropower releases of cold hypolimnetic water. These
releases have reduced the abundance of warmwater sport fish in the
tailwater study area, based on a comparison with a nearby warmwater
tailwater. Creel surveys' indicated that fishing pressure was directed
toward rainbow trout in the tailwater study area; without this fishery,
the warmwater sport fish population might have been further reduced.
Greeson (4.7) Clllham (2.8)
No./hr kg/hr No. /hr kg/hr
0.2 0.48 3.6 2.02
0.2 0.16 1.1 0.39
0.4 0.64 4.7 2.41
10.6 0.86 20.3 1.23
1.3 0.10 1.1 0.04
25.7 1.24 31.4 0.48
59.0 1.33 93.3 1.49
0.2 0.01 2.9 0.22
96.8 3.54 149.0 3.46
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